Variable temperature photoelectron (vtpe) spectroscopy is applied to ethane-l,2-dithiol. Thereby it is shown that this molecule thermally reacts to thiirane and hydrogen sulphide at the very low pressure applied in the pe experiment.
In this communication we point at the potentiality of variable temperature photoelectron (vtpe) spectroscopy 1 in exploiting gas-phase chemical reactions and even in detecting hitherto unknown reaction paths as the following example demonstrates. Figure 1 shows the photoelectron (pe) spectra of ethane-l,2-dithiol at four selected temperatures (20 °C, 145 °C, 192 °C, and 300 °C) **. The spectrum at room temperature contains two bands in the sulphur lone pair region. This two-band structure indicates that the lone pair ionizations in the anti and gauche rotamers of this molecule occur at nearly the same enery + ' ++ . Very interstingly, the spectra at higher temperatures exhibit two new sharp bands. Their intensity grows with increasing temperature. The comparison of these bands with respect to their location and vibrational structure (i.e. the spacing and Franck-Condon-envelopes) with the lone pair ionization bands in thiirane 2 and hydrogen sulphide 3 displayed in Fig. 2 that one band is due to the presence of thiirane and the other to hydrogen sulphide in the gas stream. Moreover both components grow with rising temperature at the expense of the starting material. From these results we must conclude that at the very low pressure (about 120mtorr) applied in the pe experiment ethane-l,2-dithiol thermally reacts to thiirane and hydrogen sulphide according to HSCH2CH2SH -CH., -CHo + HoS lOOmtorr 2 2 S This gas-phase reaction has not been previously described. 
